Key indicators: single-crystal X-ray study; T = 296 K; mean (C-C) = 0.003 Å; R factor = 0.055; wR factor = 0.138; data-to-parameter ratio = 21.7.
Related literature
Compounds containing the 8-oxabicyclo[3.2.1]octane framework have shown broad utility as chiral building blocks for synthesis of polyketides, see : Coste & Gerber-Lemaire (2005) ; Meilert et al. (2003) ; Schwenter & Vogel (2001) ; GerberLemaire & Vogel (2003) ; Gerber & Vogel (1999 ; Re et al. (2009) ; Pascual et al. (2004) ; Derwick (1998) . For the inhibitory activity of calystegines and other tropane alkaloids against several glycosidase enzymes, see: Asano et al. (2000) ; Drager (2004) . Several 8-oxabicyclo[3.2.1] octane derivatives possess moderate anti-HIV activity, see: Montana et al. (2009) . For the syntheses of a full set of hybrid d-and l-C-glycosides and thymine polyoxin C starting with the unsaturated 8-oxabicyclo[3.2.1]octane framework, see : Gethin & Simpkins (1997) ; Hoffmann et al. (2001) . For the synthesis of an 8-oxabicyclo[3.2.1]octane from tetrachlorocyclopropene and furan, see: Batson et al. (2004) . For a synthetic approach to 8-oxabicyclo[3.2.1]octane derivatives based on the reaction of tetrachlorocyclopropene with furan, see: Law & Tobey (1968) . For structures of related 8-oxabicyclo[3.2.1]octanes, see: Kreiselmeier et al. (2006) ; Hoffmann et al. (2001) . For a report of prior research, see : Tafeenko et al. (2009 Table 1 Hydrogen-bond geometry (Å , ).
Symmetry code: (i) x À 1; y; z.
Data collection: CAD-4 Software (Enraf-Nonius, 1989 ); cell refinement: CAD-4 Software; data reduction: XCAD4 (Harms & Wocadlo, 1995) ; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: DIAMOND (Brandenburg, 2000) ; software used to prepare material for publication: WinGX (Farrugia, 1999 (Coste & Gerber-Lemaire, 2005; Meilert et al., 2003; Schwenter & Vogel, 2001; Gerber-Lemaire & Vogel, 2003) , C-linked disaccharides (Gerber & Vogel, 1999; Gerber & Vogel, 2001) , calystegines (Re et al., 2009; Pascual et al., 2004; Derwick, 1998) and other natural products. Calystegines and other tropane alkaloids show remarkable inhibitory activities against several glycosidase enzymes, in comparison with other alkaloidal glycosidase inhibitors (Asano et al., 2000; Drager, 2004) . They are used medicinally, e.g., as anticholinergics, competing with acetylcholine for the muscarinic receptor site of the parasympathetic nervous system (Derwick, 1998) . De novo syntheses of a full set of hybrid d-and l-C-glycosides and thymine polyoxin C starting with the unsaturated 8-oxabicyclo[3.2.1]octane framework have been reported (Hoffmann et al., 2001; Gethin & Simpkins, 1997) . Moreover, recent research showed that several 8-oxabicyclo[3.2.1] octane derivatives possess moderate anti-HIV activity (Montana et al., 2009) . In studies of novel biologically active homoinositol compounds, including selective glycosidase inhibitors, we have investigated a new synthetic approach to 8-oxabicyclo[3.2.1]octane derivatives based on the reaction of tetrachlorocyclopropene with furan (Law et al., 1968) for the preparation of (1R,2R,3r,4S,5S)-3-methyl-8-oxabicyclo[3.2.1]oct-6-ene-2,4-diol (4). Several structural results in this field have been previously reported (Tafeenko et al., 2009; Batson et al., 2004; Kreiselmeier et al., 2006; Hoffmann et al. 2001 ).
Determination of the relative stereochemistry of compound (4) (Fig. 2) by NMR methods was ambiguous so recourse was made to X-ray crystallography for which purpose the crystalline diacetate (I) was synthesized. To a solution of 0.5 g (2.9 mmol) of (1) (Law & Tobey, 1968) in acetone (10 ml) 0.83 g (5.8 mmol) K 2 CO 3 and 1.38 g (8.7 mmol) MeI were added. The mixture was stirred at 298 K for 36 h, then concentrated under reduced pressure. The residue was purified via silica gel flash chromatography (10% EtOAc in CH 2 Cl 2 ), to give a pale yellow crystalline solid; yield: 0.45 g, (83%) (compound 2), mp 370-372 K.
(1R,5S)-3-methyl-8-oxabicyclo[3.2.1]oct-6-ene-2,4-dione (see Fig.2 ) (3).
supplementary materials sup-2
To a solution of 0.4 g (2.1 mmol) of diketone (2) in 4 ml of glacial acetic acid was added 0.23 g of Zn-powder. After the beginning of heating-up the mixture was stirred at 298 K for 0.5 h and 20% aqueous NaOH was added dropwise until solid formed. The solid was dissolved by addition of 1 ml 0.1 N HCl, the mixture was extracted with CH 2 Cl 2 (5*20 ml), the combined organic layers were dried over Na 2 SO 4 and evaporated under reduced pressure to yield 0.26 g of compound (3) as a pale yellow crystalline solid, (compound 3) mp 359-361 K.
(1R,2R,4S,5S)-3-methyl-8-oxabicyclo[3.2.1]oct-6-ene-2,4 -diol (see Fig.2 ) (4).
To a solution of 200 mg (1.3 mmol) of diketone (3) in 15 ml of MeOH 340 mg (8.9 mmol) of NaBH 4 was added portionwise for 3 h, during which time the reaction temperature was kept between 293-303 K. The mixture was stirred at 298 K for 2 h, then 0.4 g of crystalline NH 4 Cl was added followed by 0.5 ml of 1 N HCl. The solvents were evaporated under reduced pressure, the residue was flashed by EtOAc/Me 2 CO (1:1) through a silica gel column to give 0.2 g of a yellow oil. C NMR spectra showed that the oil contained several isomers so it was purified by column chromatography on silica gel eluting with a EtOAc/Me 2 CO (5:2) mixture to afford 95 mg of the major isomer (4) as a colorless oil, yield 46%; Rf = 0.5 (Et 2 O/Me 2 CO = 3:1).
(1R,2R,3r,4S,5S)-3-methyl-8-oxabicyclo[3.2.1]oct-6-ene-2,4-diyl diacetate (see Fig.2 
) (I).
Compound (4) (95 mg, 0.61 mmol) was dissolved in 5 ml of py and 3 ml of Ac 2 O was added. The mixture was stirred for 24 h at room temperature and then concentrated under reduced pressure (1 mm Hg) to give a thick brown oil. Diacetate 
Refinement
The positions of the H atoms were determined from Fourier difference maps; H atoms attached to carbons were then placed in calculated positions and allowed to ride on their parent atoms [C-H = 0.93-0.98 Å. U iso (H) = xU eq (parent atom), where x = 1.2.] Hydrogen (H8, H81) atoms at C8 are refined freely. Figures   Fig. 1 . The molecular structure of (I) with displacement ellipsoids drawn at the 50% probab- Primary atom site location: structure-invariant direct methods Extinction coefficient: 0.031 (4)
Special details
Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
